Aflatoxin M1, ingested as aflatoxin B1 via contaminated feedstuff and later converted into, is a major problematic target for milk safety control among the aflatoxin class. Korean government has controlled level of AFM1 in milk at 500 ppt as maximum residue level (MRL), and more recently, government also publicized the proposal for more strict control on fungal toxins about infant and baby foods. In this study the levels of Aflatoxin M1 (AFM1) of 42 marketed milk samples were determined with Enzyme-Linked Immunosorbent Assay (ELISA) to evaluate the status on the contamination of Aflatoxin M1. The evaluated ELISA performances of limit of detection (LOD) and the half maximal inhibitory concentration (IC 50 ) were 5 pg/mL (ppt) and 49 ppt, respectively. In all 42 samples, AFM1 appeared above the 5 ppt, with the average of 21 ppt and the range of up to 90 ppt. Only 3 (7%) of samples showed the level of contamination above the EU MRL (50 ppt). Although there was incidence of higher level of contamination compared with previous reports, the result of this study requires more intensive study to control of AFM1 in milk and infant foods.
Introduction
Aflatoxin M1, among the aflatoxin class, is a major problematic target for milk safety control. It is produced by molds and ingested into animal body through the contaminated feedstuffs during animal breeding. Once ingested by the animal it is rapidly absorbed by the gastrointestinal tract and is transformed from AFB1 into the metabolite AFM1 (Battacone et al., 2003) . It has been demonstrated that up to 6% of the ingested AFB1 is secreted into the milk as AFM1 (Van Egmond and Dragacci, 2001) and, because it is relatively resistant to heat treatments, it is almost entirely retained in pasteurized milk, powdered milk, and infant formula. The hepatotoxicity and carcinogenic effects of AFB1 have been clearly demonstrated and, although lower than those of AFB1, AFM1 has also showed the genotoxicity, carcinogenecity and cytotoxicity (Caloni et al., 2006) . As a result of these findings, the International Agency on Research on Cancer (IARC) reclassified AFM1 from group 2B to group 1 human carcinogen (IARC, 2002) .
Since the year 2003, Korean government has controlled level of AFM1 in milk at 500 ppt as maximum residue level (MRL). However, the MRL level of EU have set for the same as 10 fold lower as 50 ppt and specified for infant and baby food at more strict level as 25 ppt recently (European Commission, 2006) . Korean government also recently publicized the proposal of more strict control on fungal toxins for safe infant and baby food products (KFDA, 2011) .
In this study, we have tried to investigate the AFM1 contamination in current marketed milk considering that there has been little report on the status about this toxin during a decade.
Materials and Methods
During the October 2010, 42 samples of pasteurized milk of various brands were collected in supermarkets in Seoul. Samples were aliquoted and freezed for until analysis. There was no significant difference in ELISA results between fresh and frozen milk samples (data not shown).
Determination of AFM1 was done based on a competitive ELISA using the AFM1 ELISA KIT (Euroclone S.p.A. Italy). Preparation of samples was conducted according to the simple modification of instruction of the kit. The kit o C) before use. Milk samples were thawed from freezer and then centrifuged for 10 min at 8000×g at room temperature (Eppendrof, Germany). The upper, creamy layer was removed and aliquot beneath the fat (supernatant without fat) was carefully obtained by micro pipette. The skimmed milk was used directly in the test. The AFM1 standards (0, 5, 10, 25, 50, and 100 ppt) and test samples were added to 96 wells microtiter plate coated with anti-AFM1 antibodies and incubated for 30 min at room temperature. During incubation, the antibody binding sites were occupied proportionally by the AFMl concentration. After washing step, conjugate AFM1-peroxidase was added to the wells and plate was incubated for 15 min at room temperature. The unbound conjugate was removed during the washing. Subsequently, developing solution (Chromogen) was added to the wells and incubated for 10 min. The reaction was ended by adding stop solution. The absorbance measurement was made photometrically at 450 nm. The absorbance values obtained for the standards and samples were divided by the absorbance of the first standard and multiply by 100. Absorbance percentages were taken to the calibration curve performed with standards at different concentration.
Recovery tests were performed to assess the efficacy of ELISA for the analysis of AFM1 in pasteurized milk. AFM1 free raw milk, which confirmed with preliminary screening, was spiked with AFM1 (purchased from Sigma Chemical Co., USA) at concentrations from 5 to 100 ppt. All tests were done in duplicate.
Results and Discussion
Average 94-108% of AFM1 added to milk were recovered, and IC 50 value was calculated as 49 ppt when determined by ELISA in the range of 5 to 100 ppt (Table 1) . The limit of detection, calculated from the variation of AFM1 free milk sample, were found to be 5 ppt, showing more higher level in LOD than suggested level of 2 ppt by supplier. However, it was enough sensitive to examine the level of AFM1 below the EU MRL, 50 ppt.
Among the analyzed 42 pasteurized milk samples, 100% of sample showed detectable residue of AFM1 (Table 2) . Although, it was generally safe for consumption regarding the Korean MRL level of 500 ppt, 3 samples showed the level above the EU MRL. The average value of contamination was 21 ppt with the range of 5-90 ppt. Additionally, upper level of contaminated sample of this study was higher than older report of 37 ppt (Kim et al., 2000) . This contrast in contamination profiles could be ascribed to any differences in sampling method, in milking season, or in dairy practice through the milk plants compared to decade ago.
In comparison with the recent studies (Kim et al., 2010; Lee et al., 2009) , though they used the raw milk at farm level, the average level (21 vs. 23-26 ppt) and the ratio of contaminated milk above the 50 ppt were similar (7% vs. 1%, 12%). This somewhat unexpected result against the general assumption that some of raw milk might have higher level of residue than processed milk in plants due to the dilution effect, could be explained as the difference in sampled source of brands. In those studies, they used 
